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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress electrical 
interference between a light emitting element and a 
light receiving element through wiring. 
SOLUTION: Semiconductor laser elements 1 and 
PD2 provided, respectively, on a silicon substrate 8 
and a glass substrate 9 disposed in a package 10 are 
coupled optically with optical waveguides, i.e., optical p 
fibers 3, provided on the silicon substrate 8 and the ff|| 
glass substrate 9, respectively. The package 10 is 
provided with a plurality of leads 71-78 connected 
electrically with respective electrodes of the 
semiconductor laser elements 1 and PD2 through 
wiring. A gold wire 62 being connected with one 
electrode of the semiconductor laser element 1 and a 

gold wire 65 being connected with one electrode of the PD2 are connected, respectively, 
with the six lead 76 and the first lead 71 such that they make an appropriate angle. 
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» e>ftfe*tgJi© U - K k ft IMS U 
liNBf^X?©-£©*8£SIE£Ji%Eai2:<. ftuIBg 
*JH?0-*©«ffifc»«**i4E»i:^ *S5(c®^ 10 

&*igft*-f •s.t-^ ^m*©u— Kt, zti?ti 

Mo 

[11*312) t&Bg#*?©#*ffifcl\ #3*?fcSS©£ 

— *©«fflfcE«*nfc-»©u— Hfc««*nr* 

t)> «rlB«3te*^F©#«a<)»x ^9»*--5>©«*©«B 
fcEESixfc— **©'J — K£**t*ftg&gc«*tt-t^5Sf 20 
1 CB«©3K»n5MB*— fc-fbSIBo 

[fflftfflUJ lttffi«3fe*?©jE:i3J;tf#l©#«808-y 
tt* 3te«*tt©— 3&©«;&±fc(&ELT:fe»K ««±fc 
H££ftfcjE*J;tf*©««*JB«ffifc*ft*iifflE«£ 
*fO**IMB» 1 CBtt©5R*lRia»3te-i«b««« 

[W3&M5] *rKE*lfcLT9-r*-* s ffi/§«*ftTM 
Ssi*li 1 E*©JR*rt«B*-' f*4b£SEo 

[»*a6 3 EB7 4 +#4»C 5S§*JB5 13SB© 

[W*H7] lKMEBEfcLTx ««±fct9:tte>ftfcE 30 
>tf£JB£ilT^«ll2&9( 1 83«©3R*lRlft» 

*->#{£ffl£ft.Tu&i**Jl i E«©3R»rt*»*- 

>J »;75-( >A s {£ffi^n-ru^M*JH7I3m©3»R^(Rlg 
$&ft-{«b3tBo 

fcgjfe** fc»UTW«©ift*©**S«**«i:i:4» 40 
tCx »3**-fiP&J!ll«*n4flf*JRJI©3te*ajS**4 
-< -tflfttt *>*IT ^£It*JB 1 IBflio^^lfiJ 

[M&9I11] ^vf— 5?rt©*E±fcKtt&ftfc* 
mllB^^^i5<tT>"S^^i:tt ; &n^ti3t^fi<Jt^ 

tt»6hfc, «»© U - K Lx 50 



I9B«*JR^©— *©«it««*tt*iai4:, *©m 
SfcttJltt«Stt©ttBX3feiimDSaK:SaE£ii*E 
WEv^^r-yfciJWiatjKiiTEM^nfc 

|S]£$6ifc-f*<b3SiIo 

[flt££12] EBE*fcbT* 7-f*-JWBB3ii 
Tl^SBM&Hl lE«©3R*lRlS«*-tt;ft*«. 

nmm i 3 ] buib 1 ? -< an** 1 2 ib 

[■1*91 1 4 ] BuiBEifai: LT, as«±fct9;tt&iifc 
E*^*->#ffiB«**iTt-*SH#J|ll 1£«©3R£|rI 

[M&9U5] Bui3Ei^i:LT. y-f ^-*5«tVE«8 

^-i*{b^Mo 

fctt*ft**wte*«jfc:*S«;**t4 <fc 5 treats iztBttt *> 
iifcl #©#*«»*: ft **U »E«3te«**JiV« 

jte^i:©Hfc:> mattawttWtfEBsnsftTi** 

[I»*JB 1 7 J ttEtl«IK«»iHt«t(S»«-7» 
6K*©JR35l&g*3te—#fl;*SE. 

[**Bi8] «rE*a*aw»»***-#>**tr 

*f»Tfta«*J«l 6E«©JR»lRlg«*-(*ft*«« 
[|$919] ^v*— S>rt©*E±KRtte>ftfcJ6 

«iE*** ; ?*J:v«3te*^i:tt*n*H3fe*fltitte-& 

Sit* J; -3 6 ftfc l*©^a»«ESi:. 

ffiE*#* : ?:J3«fcVg3tejrF©#Wii:» #E»C«to 

»»&ixfcx a«©u- Ktftjifliu 

EBIB3telR?©-^©«ai=lKR$ii«E«j:, 

Eb i: tt A& £«1£©mB3ft»?©*&£ftK£ Jx * E 

^kASv rJ>7 r >-y-ft^LT-?ti-?'tLSflb^tiTi'>?.il 

fcfc«f»fcfS5K£lRl«»#—*<b««o 

[ftn©mi«!iMi) 

[0 00 1] 

? t gAJR-? £ ©M ©*St«jfcT8*ftffii** S c #T- 
[0 0 0 2] 

[ft*©£fi5] JJE£©sts^T-i±, «fj>»+*Devh 

StOr-i' b*»eSSTS*t^fc«>x -Hft©#Ufl3*i J «fc 
DM©? 5 — ft *gf*fc#>fctt\ 

«ft««*>*y /»©•*»©*&&■*% — em^sws" 
* ^ a (c n i ^ 14, ft^iffiy tis tt 6 tit 

^aSflt b —if-^T- (C «t o T t Elft U ESI * Ji 
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3 

(ttJE#m) tt> -#©# 7 r -r ^— -cessi- s 

[0 0 0 3] 5R^|qia«^>aft#mii«t:*5l^Ttts * 

*****-r*»*»i:N ajtesn^fc^r-rasiifisi:* io 

*7-f* s 

[0 0 0 4] MStS«t$:-MU loflVI* 

-50dB (io 5 #©i) Sfix «ai/^;v-c 
tts -lOOdB (io ,0 #©i) e«©i*ni/"<;p©7 , -f 

[0 0 0 5] »3te»:feJ;VS3(fiS*R«e*>W4r— yc 

ifg^sg* ;v- k rtfcjRS-r a z. t iz «t o t, 

T?fcJ\ aSiteJR^oettBSUB-S* 1 * B& SJt^^cDtE 
[0 0 0 6] 

w©i*o- 0'J£E1 1 2 tz^-To 
[0 0 0 7] CCD3R*filS«3t— »<b««Ttts 

*#ttti/<y<»*-i'iortc, ^m^t lt©^ 40 

*fcLT©7*hy-f*-K (PD) 2Mfttt&ilfcft 

[OOOBJ^-yiOrtCtt, PD2#^®£*l 
•5»S^a52 2(D#7:*StK9 fcJMMfcU— -tr-JR? 1 * s 
J§ffiE£ft&$e#SI5 2 l©->'j3>Sfi8 t* s , *v>T— 

7^f^-3B« rtytr— V 1 OCD-^©SSffiSlljaUT 

Jivf — is 1 0©ifS75fa©^ik£IUzteo£#<§ 50 
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rtvir—i? 1 0©rtffl£EBSixTV>*. ft^r^ 
tc£}#£nT:fctK -^©3SSB*s, $g#g)5 2 1©*>>J=J 

[0 0 0 9] ^'J=i>»fi8±fcl±, y-* 
^ 1 Vyjifiy KSftTl^S. *MH*U— If— JK^ 1 

PtfatZk pty'Jn >S*6 8 ©laiS^SfetiBH^^T 

[ 0 0 1 0] El 1 3te, My>r— 1 0 F'DWg^^-C' 
$> & P D 2 ic&tt Z>%7 r iI«)ja^S#»5S©Pf 
SBSrHET-fcix, rtv*r—*Jl 0i*)tc|£tt£>ftfc:tf-7X 
Sffi9©±HtJ±. PD 2* s t5tt£>riT^£o PD2t 

^7^stg9t^iRj-r?>T®©^^a5tc, 

1 2&W>V<bn-CU2> 0 ^©S3tfSJ®l 2&x^?.mm 
9 l*l£i!to&i;tlfe:#;:7 7'-f 3 ©fft^«l±tCffiH$ 

[0011] )lS77-f^- 3©£{»J;5±£ffiB£tlkP 
D 2fc*5W5»*«*l 2 <D#fll;MB«-K:tt» agm^ti 

ftfcIS$£^*->5 3*5«fc-!>'5 4 (112#I) 
-?tV®M^t\.T^So #BBU^ — > 5 3*J;tf 5 4 K 
ti. C'f f*4 4*5iV4 5A s ^-n^n»iS^^ix 

[0012] El 1 3{3^-r«t-5(3, ii^-xmk^ icl&i^ 
^»ti/c«p , 3tcS:^$tiT^1.^7r^^-3tli > ^ijx 
JS. ftJIl. 3/im©lx— y— 3t*jSjl^-y-Ts 
1. 5 5/zmOU- y-Jt*±^©PD 2 t|Rl*^TS 

ftlkftl. 5 5iUm©U-y— 3fcfcJ:S5tefi9H:, 7 -f 
;i/^-l lti-oTSM^JlT, ^©±^©PD2©§ 
3t«J*l 2 t«toT§:3t^^ Sfc, )t77-f^-3l*l 
S-£j3l$jx5«*l . 3 AtmOU— y— 3tli, 
-1 1 *fittttfc»»aF*6ix«. COi^t, 5B3t# 
?i:LT©#i|ftU-tf-I?U, S^?i:U7:© 
PD2£tex M«Si:LT©7>f;^-i l* 5 ^^?) 

[ 0 0 1 3 ) El 1 2 lZ7F~?&-5 1< ^r— i> 1 0 ©- 
^©{RiJHlClis m 1 ~^ 4 © 4 OCD 'J — H 7 1 ~ 7 4 ifi 

m^^tixao, $tzs mJsvwmiziz. ^5~ii8© 

4 0<D'J-K7 5~7 8* s lS:^e>nTl->i>o SU-K7 
1 ~7 8ii^n^tL^«tttr4fi£^iXT*5!3^ ^^X^ 

-^©ssgBiv^^^-v i o©i*i»fcSBsii-r, 
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[0014] n-ifr— i> l 0©-£©$J®KIES£ftfc 
fl~S4©S'J- K7 1~7 4Jis M-^-^l 01*1 

ft-«©F^i£&ttT^T-i£B£ft-t:fc'K -m 

y>7— 5*1 0©ffe7j©ffiiJ®lciSB£ft/t5g5~|g8©=& 
ij-H7 5~7 8WU fg4~igl©#y-F7 4~7 1 

ic * n-?n^f iri lt wm. £ ftr a o 

[0 0 15] ^Urj>«&8±tci&tt£ftfc^Mff*l'- 
if-f&^P 1 ©— 75©m«sJ±, ^»Jn>StS8©±iSlci5 10 
^T^4 y— K7 4t;:i5&LTlEB£ftfc'7'f-V-^v 

F4 IK, l £:rt-LT«iSi£ft-tu£>o 

tf-^^i©ffe^©mfig(±x ->'J3> 
a;tS8©±@t;::fci^T*B5 y-F7 5 iciaSL-TlEB;* 

ft*: -7^ s> F4 3 t^a»»:l^-if-^l £®m 

1 tiotV'f-v-*^ F£ft-tv>3 0 

[0016] "7-Y ^ v F 4 2 i; V -i ^—J* *> F 4 3 
fctt 123®^* — > 5 2 £«fc-3Tigi^£ftTV>3o 

[00171JB4U— K7 4 £jfi&bTS'';=J>»K8 20 
©±®{CieB^n^: , 7'f-^— F4 lttx MM'J-F 
7 4t, ^^-r-V— 6 2£,fcoT , 7'f-V-*>F£*lT 
l^o JB 5 U — K 7 5 icjfilg UTIEflcrftfc 9 -f 

5, K 4 3 tt, SB 5 y — F 7 5 t, ^9^^-63 
F2ftTi>3o 

[0018] i£^T> tf-^ 1 ©-£©{! 

^Wtmx&Z&OJ + —6 2li. — ■ tf-SR^F 1 

©{te^cm^CDil^-IHiHT-fe^^^'f-^— 6 3 hJJte'lU 
-&75lR]l;:*GoTieH£2xT:fc!K %V 7 4 Ji— 3 ©W 

J5ISi£^-r2.75lRlC>Sofci|*ffit:*to-r^ao 30 

[0 0 19] #^;*g;&9©±ffil;:*Vtf> F£ftfeP 
D2lt SB2 y— F7 2C5fi&LTiSB£ft;fc , 7>f 
Jly F4 4£. WiW^^ — >5 F#& 
*££ftT:fc!K £fc> 77-F#!S7©y-F7 7 KiS 
igLTSBS^ixfe^-f F 4 5 fc, K*&^*-> 

5 4 £^LT^£ftTt->£o 

[0 0 2 0] ptJ-7^S«9 ©±HiCi3ViT, ^2©'J — 
F7 2t3fifiSU-CS«*iXfe7-f -><s» F4 4tt\ SB 

2 © 'J — F 7 2 ^^^-f -V— 6 4 ICioT^-f 
F£ftTI^£o £tzs SB7©y-K7 7CfiSLTSB 40 
*ftfc9-f-\»— /if I67©y-F7 7t, £ 
"7-^-^—6 5l:j;oT7n-#> F^ftTl^o 

[0 0 2 1]SfoT, PD 2©fg^-iESlT-fe?)^71 , -V 
-6 4£J;U J 6 5©Kf&££|n]£K laiSll-^^lRllCjfi-p 
TlI$iXTiit)v #7:p>f ^-3©$fliC>hfcJu liliiS 

4:fc«fcU'6 5li, #^#U— tf-^^l©«^ 
gtmT-&Z>&VJ *-6 l~6 3i:tts *gSKIS<i'^F^ 

[ 0 0 2 2] 50 
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-m* 1 ©W-^iB^T-fcS^^'f -V-6 1-6 3 i:^ § 
3tf?t*5PD 2©«-§-iESST-feS^ , 7^^-6 4* 
6 5 btfi. rtyT-V 1 0(*l»cj3^T, ttKWft^ 

1~6 3 *ffi.ti&mmm^*\ &y4 J r—6 4&&V6 
5£^ft3fcb7j{8^tcS£< ; F&-f £>*d:* 

[0 0 2 3]HCs PD2(i, #jS?6SST-;fc£ft7 7"< 

&B£ft-t^3fc«>^ PD 2©iEi3^t) c *© : &mfil4) 
%v-74 n-3o±Stt> *7 7-f^- 3fc£HL;fc 
tfSST-ISB^ftSo ftotv PD2©&Sgi£^ #mfii 
t«*i5^LfcS2 y-F7 2i5 < ktfSI7 'J-F7 7 i: 
IC iDtz r> X ^ i\?tl1£Wi£ iXfcS£ "7 ^ -V- 6 4 *3 «ttF 
6 5<i, ^77^^-3 tttlSt^SlRltifiotES 
£ ft 5 fc to fc: , U — !f - JR? 1 ©{S-tlBISt? <& S 

^"7^-^-6 1~6 3tB, ffl5fcls£IS¥f7* I R»fc& 

So 

[0 0 2 4] LiP*, ^yir— S?l OrtTttx 
— y— JB* UPD2 i:ttSi->t:iS^LfcffiBt:l6tf 6 

ft^fcto. ^7^+-6 l~63h &"7-f-\»— 6 4 43 
W6 5 ^S^ft-^ftaitftiWH^IlItt^ UltTSL 

[0 0 2 5] £<btc, ^aW^U— y-SB^FltPD 2i: 
©F^tc*3l->T, m^^^ir^ft^l^ctolCx dftlcj; 
oti i7— 6 1 ~6 3 h&U^-G 4*3«klf 

6 5 t*zti?tim.tizm^m±fimmz^BisB^& 

[0 0 2 6] 012 £5*-rjR:&lRlS«3te-#4b»«fc*S 
y— *^ 1 i:PD 2 kOBiOffillK'D 
^ h — ^JIft«i*b&IS*S, il4l:ff„ 014© 

M^-?ft^ft^b-C^2>o Cl©3R^|S|S^5 l fc-^b^a 

©^D^F-^Stt, -7 0 8 0 d B?l«i3^oT 

£?K IWU^l/fc^ftS- 1 0 0 d BggtttiLt 

i>^^o cftii, b-y— gcnw^tfmaafcbTttw 
*ftx pd 2<Dm^m£nfz.<tiK.*®Tzztiz&z>£ 

% A ^>ft-5o 

[ 0 0 2 7 ] *%b^j± n d©.fc-5fcR3S<S:«?i*-f -5 4>© 
[ 0 0 2 8] 

[siii^p^-rsfcto©^©] *«m©3R*iqis«*- 

(ttbSSBtt, ^y^r-^i*i©S«±t:l9!W6ftfc*3tB 

I*. ^ ft ft3t^ «J t IS^ * ft 5 J; 3 t **(S t IBB * 
ftfc l*©itaiai8i:«HBJE3teB ; f*«fcU r S3fe3B-f ©* 
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i^lc, )\y>r— ^£t6ttS>ftfc&&©y- Kfc*JM> 
L, lfflfB«3te*^©— £©«£fc8a*£ft-5Etti:x lffi 

* ftftlft * ft T v> S d * i: t 4 o 

[0 0 2 9] BulBS^H^©^m®»is 5t*iftB©»ffl 
^± tc ft-eftggitt 5> ftT U 

[0 0 3 0] HuiBg^^CSafiStf, Mu/^r-y©- 
£©flijasicKB£ftfc-*f©'J- KlcgM^£ftT:fctK 10 

■ £ftfc— »©«J — FC*ft*ftSE«*ftT^S. 
[0 0 3 1] iKflBSJlfiSIS^OjE* *Vft©««S«^ 

& &#«tt©-*©«:£±fc(&«bT:fe!K ats±£ 
$ ft & lis <t u-ft (D&a&^m mm iz * ft ft&as £ 

ftTUSo i!yl3IE^t bT9^-#<£ffl£ftTV'<3o 

^e.ftfcis^^->* s ^ffl^ft-ci^«. 

[0 0 3 2] «H3E»i:UTx ^— *5i VWiWi* 
->AM£ffl£ftTU3o 20 
[0 0 3 3] Bu83BBill^*->£:bTv v h y 

±csit tftfegftsi^ c# L-cm*©a*©**K*t 
[0034] *mn<Dw.i5fa$:%%— Mmwiz, /I v 

!r— ^rt©*«±lc»» feft&JB**^ * J:VS3t*^ 
fc\ f5IB^3t*^ 1 *3<tVS?t*^i:tt^ft J ?'ft^^i- 
|fi^3Fft5J;it: i &a«C»»€>ftfc 1*©^»«B 

iciox^ft^ftmma<)c«^E^ft4«t^(3^ ^y-f- 

S3^f -tr— ^t3:fctt3g4>lSiftTlEH;*ft& U— HI-* 
ftJpftlt^^ftTV^CfcSr^Ffitii-rSo lRI5fitt£b 
Tx "7-f ^-#{£ffl£ftTl->5«, B5l3'7l'+* s ^T-fe 
5>. BtilBiSiSSi: bT> afeK±t»»6ftfcB«-'^-> 

[0 0 3 5] BuiBIESafcUTs -V-:fc«fcVEIS!^* 40 
— >* s {£ffl£ftT^£o 

[0 0 3 6] £ £1^ *«W©5R*lRlg»*— 
tt, ;^^-^rt©S«±£l£tt'bftfe^ttfil?:fe£lJ c 
SJtJR^k, Su83^3S^i5«tVS^^i:tt*ft-?'ft 

tc »^ * ft ?> «fc a t t is w & ft tz i #©# 

[0 0 3 7] miimm.mMmun^mm.m^n-rrfy^c 
[0038] ffittmm&M&ttnifij3-#>&'£tstm 50 



001-345475 (P2001-345475A) 

8 

[0 0 3 9] £ biz, #*«i©;Rj&lRlS*3fe-tMbSS« 

gurnet, mizftftm^iszvgiftm^utztizii 

<t 5 6 ixfc 1 

a»?£S§i:> 8ni3$B#ffc ; ?:fc<fcVgft3& : ?©SSSi^ * 
EUCi-sT, *ft-?ftSflfltJfc:g&B&£fta«i-5l^ ^ 
y-ir-^£iS:tte>ftfcs SaC'J-Ht^fiU mJl3 
«3MIS^©-:&©«ffi£&tt;aFft-&BE*^ *©S®i: 
fcm*4«tt©B&I3S3teJfc^©««fc«*S*ft«>»»i: 
3>5r>Ht*^LT*ft-€'ftJR%Sftt^4Cfct 

[0 0 4 0] 

immommmm) <m 1 ©ioE©JBis>wT\ bis 

[0041] 111 tt*»9i©JR»eig»3t-#ftU6«© 
*«S©B»©— 'W*5%'r«»« 3 l I ffiBlTr*»*. C©5R*IrI 
(*Yb«E«ttx HI 2 43«tVI211 3{c^-r«e*© 

ilFPD 2©{f^ifi$gffeS^'7l'-V— 6 1~6 5 ©IE 
* ©PMJBfco UX fcfc«B§-f & o 

[0 0 4 2] q.mi&l'— tf—*^l©TffllclS^6ftfc 
-SClffiliv '>'Jn>S^8©±®lC*3W5S4 'J- 

K 7 4\z&$LXW&WHtltz'? ■<( -V-siy t 4 It, IB 
W*?->5 1 fcrt-bTig^ftTV^o Sfc^^L' 
— y-£^l©±®£t&tte,ftfcffe#©Sffii±, ->'J3 
>gt£8©±BC:m^Tg§5 U— 1*7 5 tCjfiS bTlEB 

£ft&7-f^-^s> K4 3 i: u- J »f-*?l i:© 

P^(ClS^^)ftT^4 , 7'f -V— H4 2C 

6 1 IZ£^>X K^ftTV^o 9^-^— H*J 

K4 2tt> -V— H 4 3 iEif*/^ — > 5 2 t 

[0043] W, 4 y - F 7 4 tdjfiig b-C 'J = >*« 8 

©±Bt:s«* ft-r**(*i/— tf—** i ffl-75©mei 

(C^$ftfc7-f ■^-^•y H4 1lt f 6 'J-F7 6 

?>o *&SB5 U— F7 5 ^C^£}gUTi^B^ftfc , 7'f-^- 
^^ F4 3l±. 15 'J-F7 5i:#7^+-6 3l:J;o 

[ o o 4 4] *an*u— if— *-?i©-*©« 
>>y 3>a«8©^^lP)^^^&•^fct»tffi^3^toT^^So 

[0 0 4 5] ptf7^S«9©±Bt^V^> K^ftfeP 
D2lt ^2 "J-F7 2l35fi}gbTKB^ftfc l 7^^- 
/15» F4 4(3, B2«^^->5 3^^-LT*V-H4 s }g 
tt*ftt*Jt). 7^-N s , JB7©'J-F7 7t 

jaabTEEl$ftfc r 7-1'-\'-^'> h'4 5(cE^^-> 
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5 4 %-frLTmm£tlX^2>o 

[0 0 4 6] jtf5;*»t6 9©±Bfc*Slvt, * 2 © U — 
F 7 2fci£«l/TE«£ftfc'7'f +--Ms> F4 4 W\ « 
2 CD 'J— F7 2 ii^^-Y-^— 6 4 C «fc -oX 9 -f > 
K3ixT^a. *7©y-K7 7fc3S*UTE« 

*ilfc7-f -V— /ty K45I1 f 1CJ-K7 1 fc&9 

-6 5tt. **ttU-if— l©«*Ei*T**A7 
-f*-6 2 fcttjkS^|pjA s SW*lR)^^^«td(C. #7 10 

-So 

[0 0 4 8] ^©«k-5*«lJ«03R*lRl«»3te-#-(b«E« 
ft«j*n* h— **©«jStt**, H2lc^1- 0 B2fc 

f — ^a^^tL-fn^bT^^o c©5k^(ris^ 20 

m\MW.(D^U7. Y — £SBU -90- — lOOd 

*lH\ +-6 2*»ft4*»(t:U-1f-*?©l/ 

-V-RWB^ks PD2®fl^8i;*46!7'f+-6 

[0 0 4 9] <*2©Simo»»>ia3tt % *»W©3R 

75 rasas*— ' f*-fb^s©nm© Kmw&om * m rmm 
U3>««8CD±Ht:i5«-a*6 y— F7 6ic3esu-c 

^bTg^^tl-C*5t). E*§U<*->5 1 fcfg6 U-F 
7 6t^ &9^— 6 2fc«fc-D-tS&£*l-Cl^So c 
©.fc-Sfc* g!6 'J— F7 ecaSfUT^-f-V— F4 

cd^st^u&b 1 ojR*rt*»*— PMbssg©«-&«fc. 

[0 0 5 0] £tz. PD 2<D7 
Ji#->5 2tt, yfr7 7-m—3Xz%tr>xmi-Ci$*), 40 
3tf7^*ffi9±lciHS^ixfc , 7-f -V-^y F4 5i:gi 
£ftTl->3o CCDVJ*?— 7ty F 4 5 4V fgl©y — F 
7 1 tC*fLT> ^^-f-^-e SlCtoT^-f F 

SS«B©JKMtt;5* LfcB 1 ©JR*|q|««*-f*<b*«©» 
«fc 0 *H < ffi < f S 3 ^ # T- § 2. o 

[0051] c©,td^s *m&\/— v-m^KDS^ 

Wi^X-&^ r P^^-6 2t. PD 2©{l^lBl^T-fe?> 
TtK l©«*E»fcPD2©«-§ 50 
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•ix, 

[0052] <m3 <DmmcDmm>m3 dft-rattraft 

*fll««t*^T, *3¥f*U-if-S5?l©Tffi 
tctt^feiife— *o«ffifc9-f -'^v F4 1 
US^->5 1i: t PD207y-K* i g^ix57 
F4 5 4:4l§.isEMLH*->5 2tiz^tl^ 

> 2 1 4i5«fcU^l' <7D* h y y^-f >2 1 5£*ft 

yzrv-f >2 1 4*3<tVv , 'f i?D^h'j!;77^>2 1 
5*. -<>fc:-^'>^ ?s»f>^t5 idkiSif-f 3-1 

[0 0 5 3] <^4©HJS©JBJi>Hl> 13, i5«fctf 
H4twfjR*iaS*Jte-l*:'fbaiE«-C0:> #5;*** 9 

©±®tia^e»ixfcPD 2«. 3tr^^s«9t*fiqj-ra 

THOMAS tS3l6flHRl 2#»:tt6ftTHSfc«>fc^ 
PD20§lilt 3t#a?SST-*i>^f;7T^M— 3 ©£• 

tttKSSixfc^-f -Ip— K45i:JBiy-F71k 
5, ^'7-1' ^-6 5 fciotttLT^SfctiilC, 

oT^4 3 E^^tL-C^^So 
[0 0 5 4] B5tt, **RS05R*Ir1«**— 
©5?S£©Jf$S©^ 6 <Cffi©0iJ*^-rigllB§^@ElT-^>?>o 

M1-*«tak:EM^tlfcPD 2 ©=&«!#, A7?^n 

- 3 © -15 (DMJ3 ± t EB £ tlT I % ^. o 
[0 0 5 5] E6 (a)Ji. PD2 ©JSSH, El 6 
(b) <±, PD 2 ?:Kl3^bfcttS©^7^Sffi9©¥ 

[0 0 5 6] 3t7 7-f ^-3 4:SS2ltt»"CEB*liftP 
D 2©Tffl©-^©ffl'JgBtCttPD7y— KSS? 1 5 tP 
D^V-hWl 6iltffl«^ 1 9ai:^ 3t7T 
-YA-3 ta-5«tdt-ES^ixTf>So PD20TI© 
ffe7?©ffiija5lCii, H^SSg^ 1 9 b*SEg$nTUS. 

tt. PD2©T®tcKtt£iafePD7y-Hi8 : Pl 5, 
PD*V-K«T1 6*S«fcVH*ffl*IB ; Fl 9a«Jx? 
ft^SftST^-KSSi^WSffi 1 8> 
®Sil 7 *S«fcVB3£/8*r?-l 9 7fe7 7"f^-3tc 

[ 0 0 5 7] * V- KSg^f 17lt SB 2 y — K 7 

2 t35Jgb-tEB^afe r 7-i'-\'->'^> H4 4fc, v-f £ 
h 'J 5»75-f >2 1 6*^LTSa**lXTl^ft. S 
fc, T J- KWFJSftS 18lt IB 1 'J — KJg^ 7 1 £ 
2« UTEBSftfc "7 -f H 4 5tc, <7d^ 

h 'J i» 7*7 > 2 1 5 S^Lt^nTU?.. tl 
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.^-4 5|^ g§ 2 >J - K 7 2 *5«t V* 1 'J - H 7 
HzMLX^U-i^-6 4*5it>'^9'f -V— 6 5£«ko 

[0 0 5 8] #7 W^"-3©ffe£©(II:£±T-;fc£#'-7 
7>mt8.9<D±mz&. PD 2©@£ffl38 : f 1 9 b&gfg 

[0 0 5 9] 0 5 43«tU f E6{C3^-r3R^|S)S^3te-i*:-fb 
gltlt PD 2©TStlSI^?)ixfePD7'y — KSS^ 
1 5 tPD*V-HSg^l 6 £& s It? 7 4 M-3lCtt 10 
L T IS) £ IZtiim. t Z «fc a £ tttt 6 *IT U & #> K , 
PDTy-KSS^l SiS.fctfPD* V- h'Sg^ 1 64:» 

-6 5©£ipiC:i3f7£eEIUglB&Jfi< TJ^ttfTI 
S. *©i!gflix WU-f-I?li5J;U ! PD2(Iit 

[0 0 6 0] Sfcs ^"7^-^—6 4iS«fcl5 6 5 T-f 
^ D ^ h 'J y77'f>2 1 6*5<tV2 1 5lZ*tl?tl& 
mZtl-C^ZtztblZ, «*3teOfi«4*ttftfil±**4C 20 

■ess. ma, ti^iffloPDii, tf??mmt* 

i cic*f-t&PD©iss£s&*s< tsc t&x-zzo 
[oo6i)i7it mmti-wmp d ufcgftgs 

13^ *S*£9 ©_t®£firg£*VTl->-2>«, #^;*Sffi9± 
ictt. ^JfiESl 4©fflSlc§^ll^l 2#*tlqJ-f*J; 

[0 0 6 2] H8fcJU «tt»iaSSPD 2ffifflbfcS3te» 
B©flb©«0*^-r«W8WrBia'Cft 0, tt^ifcSg 1 4 ©Sg 
Btfx #^;*Stg9©l*]SlS»CT, Mf4««St^fiE^tL-C 

a«9©±sttt, mffidwaacpD 2*»x iim^>^* 40 
1 3 c zixmnzztixm), itm$L&i 4<D$%mizx 

RMHixtzfttiK PD2©£ftfi*3U 2C«fc-3Tg3t* 
ft£>. dCcta^g^MH PD 2©iSg©g£g# 

[0 0 6 3] <m 5 ©HflE©Jf5®>0 9 ti\ *%B^©3R 

"TIMWHIBIT**. 

[0 0 6 4] S/'j3>aS«8©±ffitH^*iifc#aH* 

u-+f-^T- 1 ©* v- Kwstt* sb 5 y — h 7 5 oia 
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5 y-KSg^?? 5tC, SCioty-ft- 

-K«ffiHU »6 'J-H7 6©a«fcia:«*ixfc7-f-\' 
-y^ F4 1C, ^-f^— 6 1 #«7 

Y 4 l^LX^^^-6 2ifi s fg6'J-H7 6t:9 

[0 0 6 5] 7tf^^S«9©±®{C|gW?)iXfcPD2© 
Ty-HSSli, »7-f-V-^f K4 5lzmm$tlX& 
*). *©*74"V— K4 5£tf-LT, 1 'J — F 7 1 
ic^ 1 ?^— 6 SA^-fi^— K£tt,TV>3o £©Sf§ 
l'J-K7 1t, tOiBO^ifcU— tf-3RTl©*V- 
KmiffiMgiBc^axfcSI 5 'J — H 7 5 *ft-?fu ^ 

v*— 9 J\ 0 ©isj— ©^i^±t:T^ «*KixfcttlB-c 
ffiB^ftTU-So Sfcv PD 2©*V-Kmfiitts 7-f 
j? 4 4£;frLTSfl2 y — H 7 2 1 7-f -V— ^> 

[0066] iciotv ^jg<*b— +f— 1 ©*V 

- Klittv m 5 y — K 7 5 fcSMfcSi-u P D 2 ©7^ 
-KW5H\ JB1 y-h*7 lt««SliTi^fc»i:, 
i|£3|fls:U— V—n=f- 1©*V- HflB^fcx PD2©7^ 
-K«B-?i:tt> ^s»$r— S?l 0fc:fel,vr»4>*ftTe« 

[0 0 6 7] **5, **JEfl5BT-d PD 2©§mfilt 

»f zmtikvyt? 7 -i *i— 3 ©— *<ofls*tm y a-r* 

figtbfe^ SSl~3©=&HMJf5SI©«fcatCs PD2© 

i:5sM1--&^'7^-^-6 5 *sg<%:^fc«)(^ U— tf- 
^S§(!^i:> PD 2^e>©tB^fB-§-i:©mafltJ'5: ; F^A s 

[0 0 6 8] <m 6 ©HJE©^>EI 1 0 tt % *^B^© 

Tjktwtmw-ffimx&Zo 

[0 0 6 9] C©3R*|q|*«3lfi-(*fls»«ttt, 
U—y-jH^. ii;PD2 ^CFItfiltS^XSS 9 

btlX^Zo jj—7fi>is— h 2 4\£, ^J7^Si9tA 
5"tr-v 1 0©Mfc©P^I®*ii«)S«t-5lcffia^ixTl5 
t) x y-JjS^ lkPD2fc©iafc4JUT, « 

SS« 4 IRJR f <t d t -p X ^ ?> o 
[0 0 7 0] h 2 4tt, ^;«^©e3i)l)?K 

»*5gSj MH Z ~»GH zTii, ^©JP^ A 5 ^ < Jft S« 

i:, h-t&i&mitom-hmibtiztzisbiz, h^t, 

B*9k^yir-5?1 0©Mi:©M©ffinB*x iti- 
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[0071] ^mmmmx-it. mm&*B&®.-r z 
tz toommmBiWti t lt * > ~> — r * jb ^ fc # N 

dftfc|R&-*\ mm&*W>&tZ>Zt&Xg2> : b<DX& 

©H-£l:fc> i^m»^— !f-«?l fcPD2k©|«*» «t 

«t Ht©JR-r 3 d i: As-?: g &<> 
[0 0 7 2] £ fe. fcttAT. **fltl/- 

■y-*? 1 fcPD2k©BUc*Jl**E«bts 10 
U— If— JH* lkPD2k©IBfc*^T, tttttt&Sffi 
•t2><fc-5£LTfc<fc^o CCDJ:-5fc*JR46*l9:»a«IJ* 
tMu &S^©m!3Sio* s gBT-<iD£>£:«>tc, SK^fag 

[0073] <?« 7 (Dmmmm>m 1 1 *»e© 

5K75iag$g7t-te<b^g©|ilSE©Jfc*8©£ b fcfl&oai* 20 
jj*-f«llBS 3 Fffi0T?fc5o ->>J 3>«4£8©±®lcil?££ 

ttfcijiiSttu— y-ss-yioTy'-r-msBtt* ?§6y- 

K 7 GOi&.m\zWim.^ixtz r ?^^-J^V F4 1 **rb 
Tv ff§6 U — Fl 6tC7'C J \'-#> K^n.5i:i:4)tc, 

[0 0 7 4] #^*g*K9©±®£|II^£*x;fcPD 2© 
* V— Kltli^ "7 <i -M 4 bTv * 2 U 

— H7 2fc«7'f-\'— F^iiSfcfcfctc:* 7-f+— ^ 

;W^3>r>t2 6 {Cs #7^-^-6 30 

[0 0 7 5] C©J;e.lC, ^ag«:U— tf-*^ 1©T^ 

— r*«ffi«DE»:fe J:tf P D 2 ©# V— KttS©Ett£x 
)\4)%7,zi >7 r >'9-2 5*5^^2 G-ZZtl^tltem-th 

mmz^K>, y-jn-ri^AVPD 20^7 

©^tfjrpftiJ^iiSo 

[0 0 7 6] ssiffiEcjfcSRK&uT, *an*i^— 

1f-^^l t^-TSEfJ^x /t»$r— i? 1 0©-£©ffil 
»til?ilfcj|5 'J-K7 5*J;VJB6 'J - H 7 6 £ 40 
*J«U PD2lc?>f-rSEiS ; Jl^>'^^^-^l 0©<fe^© 

fiijajtES^nfem i u - h 7 i ax 2 y - k 7 2 

W-1f-*?l t»t5S«Sa4 'J - H7 4* J; If SB 
3 y - F 7 3 U PD2 KWraEtt** 7 'J - 

K7 7d3J:VJB8 'J- H7 8**lffli:U-C*J;V^. C© 

[0 0 7 7 ] It, W*©«y-Ki:x VJ*—* >*v 
^ft-?*l£'7-('-Y'--£BH'>T , 7-"l'-^— Ft 
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titzyj ^-zm^xbx <> *©*§-&£ «££© 

LT3?5^S^9©?gF , 3(C^$nfc7t7 7^^5:ffil\ 
tzifi, PLC (Planer Lightwave Circuit) , MWM$L 

i: Lt©#i»i*u— >f-^^fflS«i; Uy'j3>lffi 

©2&ma^#£*i-5o 

[0 0 7 8] £ <bt^ snis^JBTii, &ytm*t lt 

SRT-i: LT©PD 2<D&ft®.&* 1 . 5 5/inii:Lfe 

# N jjtaifltix— y-jis^f i©ffi**«tPD2©g3t* 
*ti:*a»fc:LT*J:<x <f-t^* s ffe©SS^© 
•ftWT^fWiMfcttLTttHa©*!** 1 * 
5>*i£> 0 Mffi:LT, LED (Light-Eii tti 
ng Diode) «©3te**JBWt** H*©«i»J&*f§&ii 

[0 0 7 9] 

[^B^©^] *«BJO^^I^S*3t— (*-fb^Stt> C 
©J; -5 Cv *6y6»^:feJ:ifS#*^©«iREIIlfc:J:3« 

[HB©ffiiH&i&ig!] 

[El] **!»©;»* A j^#-*MbSt«©* 1 ©SUE 
[02] *«oa*lRlS»3te-(*Yb««©«ft«I^D^ r 
[13] *»W©a*filg»3l6— #ftl««CD»2©SJt 

©j&JBS^-rflwiTffiH-cfea. 

[B 4 ) *«BJ©jR^[SlS^-^b^e©IB 3 ©sm 
©JBJS&^-riRBS^ffiBTfcSo 

[E5] *»w©jR*iRia»3te-#fl3aE«ofB4(o5ut 

©JBMSS^t-IRBS^PSiaTfcSo 
[06] (a) it, *&.W<Dn4<D%M(D%mitmt¥ 
D©SSI2i, (b) tt#«E©jM©HJB©JBJBS5*-f 
if 7 ^ atg 9 ©^P fflBT fe £ o 

[El 7] «ffidfiJSPD*ffifflUfc*AS6«©-«** 

■rmassf®iiiT-$)^. 

[18] S1S#Id3¥PD£<5gfflLfcg;&^H©fiiJ©#J£ 

[0 9] *«?8©JR*fil«»^— »ib*«©iB 5 ©HIE 
©J&fcft^-raWMMBBIT**. 

[010] *»W©3l»|qig*3tt— »^b*B©!B 6 (Dm 
M5©»»fe5%-r«*VfflBrtf&*o 

[011] *««§©5R*lR|g»3t-#fllSEII©SB 7 ©S! 

mmm * m tmw&^mx- & z> 0 
[012] fie3fe©3R»i6)g^-^bSis©-ffiis^-r 

[0 13] %CD75Ll5fa§:ft,?t-mmW.(D%7 7 -i M- 
ii«)3i^Sy2e^S§©PSlB^^-rirS0T- s„ 
[014] *©£«3l£-*Mb$ia©«Slfl«j4>D;a h-^ 
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